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NATRIURETIC PEPTIDE DEIOVATIVES 

FIEU) OF THE INVENTION 

5 The present inv«itian relates to novel derivatives of ANP and BNP, and fragments or extenams 
thereof and analogues of such ftagnients and extenaons which have a protracted profile of action 
and to methods of making and using them. 

10 BACKGROUND OF THE INVENTION 

Polypeptides are widely used in medical practice, and since they can be produced by 
recombinant DNA technology it can be expected that their importance will increase also in the 
years to come. When native polypeptides or analogues Uiereof are used in therapy it is gaierally 

15 found that they have a high clearance. A high clearance of a therapeutic agent is inconvariait in 
cases where it is desired to maintain a therapeutically effective blood level tiiereof over a 
prolonged period of time since repeated administrations will tfien be necessary. In some cases it 
is possible to influaice die release profile of polypq>tides by applying suitable pharmaceutical 
compositions, but this approach has various shortconungs and is not g^erally applicable. The 

20 atrial natriuretic (ANP) and brain natriuretic (BNP) peptides are examples of polypepti with 
high clearance.. These pqptides are characterized by having a central ring structure with a 
cysteine bridge. Upon metabolization the cystdne bridge and tiiereby tiie coitral core structure is 
disrupted leaving die peptides inactive. Surprisingly, we found diat derivatization of flie peptides 
with a hydrophobic group protected the peptides against metabolic breakdown and thus 

25 increased the duration of action considerably. 

The amino add sequence of the pqptides are 

ANP: Thr-Ala-Pro-Arg-Ser-Leu-Arg-Arg-Ser-Ser-Cys*-Phe-Gly-Gly-^ 
Gly-Ala-Gln-Ser-Gly-Leu-Gly-Cys*-Asn-Ser-Phe-Arg-Tyr. 

30 

BNP: Ser-Pro-Lys-Met-Val-Gln-Gly-Ser-Gly-Cys*-Phe-Gly-Arg-Lys-M^^ 
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Ser«Ser-ser-Gly-I^u-Gly-Cys*-Lys^Val-Leu-Arg-Arg-ffi^ 

* indicates that the two cysteines are connected by a disulfide bridge. 

5 SUMMARY OF THE INVENTION 

In its broadest aspect, the present invention rdates to derivatives of atrial natriuretic peptide or 
brain natriuretic pqitide. 

The dmvatives according to the invention have interesting phamiacoiogical properties, in 
10 particular they have a more protracted profile of action than the parent peptides. 

In the present text, the designation "an analogue" is used to designate a peptide wherein one or 
more amino acid residues of the parent peptide have beesn substituted by another amino acid 
residue and/or wherein one or more amino acid residues of the parent peptide have been del^ 
15 and/or wherein one or more amino acid residues have been added to the parent peptide. 

The term "derivative** is used in the presait text to designate a peptide in which one or more of 
the amino acid re^dues have been chemically modified, e.g. by alkylation, acylation, ester 
formation or amide formation. 

20 

Hie term "a natriuretic derivative'* is used in the present text to designate a derivative of ANP 
or an analogue thraeof or a derivative of BNP or an analogue thereof. In the present text, the 
parmt peptide from which such a derivative is formally derived is in some places referred to as 
the "natriuretic moiety" of the derivative. 

25 

In a preferred embodiment, the present invention relates to a natriuretic derivative having a 
lipophilic substituent attached to any one amino acid residue. 

In another preferred embbdimait, the present invention relates to a nautriuretic derivative 
30 wherein the lipophilic substituent comprises fix)m 4 to 40 carbon atoms, more preferred from 8 
to 25 carbon atoms. 
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In a further preferred embodim^t^ the present invention relates to a natriuretic derivative 
wherein a lipo|diilic substituent is attached to an amino add residue in such a way that a 
caiboxyl group of the lipophilic substituoit forms an amide bond with an amino group of the 
5 amino add re^due. 

In a further prefixed embodiment, the present invention relates to a natriuretic derivative 
wherein a lipophilic substituent is attached to an amino add residue in such a way that an amino 
group of the lipophilic substituent forms an amide bond with a carboxyl group of the amino add 
10 residue. 

In a farther preferred embodiment, the present mvention relates to a natriuretic derivative 
wherein a lipophilic substituent is attached to the parent polypeptide by means of a spacer. 

15 In a further preferred embodiment, the present invention relates to a natriuretic derivative 
wh^dn a lipopMIic substituent is attached to the par^t polypeptide by means of a spacer which 
is an unbranched alkane a,(D-dicarboxyIic add group having from 1 to 7 methylene groups^ 
preferably two m^ylene groups which spacer forms a bridge b^een an amino group of the 
parent polypeptide and an amino group of the lipophilic substituent. 

20 

In a further preferred embodiment, the pies&it invention rdates to a natriuretic derivative 
wherdn a lipophilic substituent is attached to the parent polypq>tide by means of a spacer which 
is an amino add residi^ excqpt Cys, or a dipqptide such as Gly-Lys. 

25 In a further prefmed embodim^t, the preset invention relates to a natriuretic derivative 
wherein a lipophilic substituent is attached to the parent polypqptide by means of a spacer which 
is an amino add residue except Cys, or is a dipq)tide such as Gly-Lys and wherein a caiboxyl 
group of the parent poIypq)tide forms an amide bond with an amino group of a Lys residue or a 
dipq)tide containing a Lys residue, and the oth^ amino group of the Lys residue or a dipeptide 

30 containing a Lys residue forms an amide bond with a carboxyl group of the lipophilic 
substituofit. 
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In a further preferred embodiment, the present invention relates to a natriuretic derivative 
wherein a lipophilic substituent is attached to the parent polypeptide by means of a spacer which 
is an amino add residue except Cys, or is a dipeptide such as Gly-Lys and wherdn an amino 
5 group of the parent polypeptide forms an amide bond with a carboxylic group of the amino add 
or dipeptide spac^, and an amino group of the amino add or dipeptide spacer forms an amide 
bond with a carboxyl group of the lipophilic substituafit. 

In a further preferred embodiment, the present invention relates to a natriuretic derivative 
10 wherein a lipophilic substituent is attached to the parent polypeptide by means of a spacer which 
is an amino add residue except Cys, or is a dipeptide such as Gly-Lys and wherein a caiboxyl 
group of the parent polypqptide forms an amide bond with an amino group of the amino add or 
dipeptide spacer, and the carboxyl group of the amino add or dipeptide spacer forms an amide 
bcHid with an amino group of the lipoj^ic substituent. 

15 

In a further preferred embodiment, the preset invention rdates to a natriuretic derivative 
wherein a lipophilic substituent is attached to the parent polypq)tide by means of a spacer which 
is an amino acid residue except Cys, or is a dipqjtide such as Gly-Lys, and wherein a carboxyl 
group of the parent polypeptide forms an amide bond with an amino group of Asp or Glu, or a 
20 dipeptide containing an Asp or Glu residue, and a caiboxyl group of the spacer forms an amide 
bond with an amino group of the lipophilic substituent. 

In a further preferred embodiment, the present inv^tion rdates to a natriuretic derivative having 
a lipophilic substituent which comprises a partially or completdy hydrogenated 
25 cyclopeafitanophoiathrene skdeton. 

In a further preferred embodiment, the present invention relates to a natriuretic derivative having 
a lipophilic substituent which is a straight-chain or branched alkyl group. 

30 In a further preferred embodiment, the present invention relates to a natriuretic derivative having 
a lipophilic substituent which is the acyl group of a straight-chain or branched fatty add. 
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In a further preferred embodimait, the presant inv^tion rebates to a natriuretic derivative having 
a lipophilic substituent which is an acyl group sdected fiom the group comprising 
CH3(CH2),CO-, wherein n is 4 to 38, preferably CH3(CH2)«CO, CH^iCH^dzCCh, 
5 CH3(CH2),oCO-, CH3(CH2),2CO-, Ca,(Ckld,,CO', CH3(CH2),6CO-, CH3(CH2)«Ca, 
CH3(CH2)2oCO- and CH3(CH2)22CO-. 

In a further preferred embodiment, the present invention relates to a natriuretic derivative having 
a lipophilic substituent which is an acyl group of a straight-chain or brandied alkane a,©- 
10 dicarboxylic add. 

In a further preferred embodiment, the present invaition relates to a natriuretic derivative having 
a lipq)hilic substituent which is an acyl groiq) selected from the group comprising 
HOOC(CH2)„CO-, wherein m is 4 to 38, preferably HOOC(CH2),4CO-, HOOC(CH2)j6CO-, 
15 HOOC(CH2),8CO-, HOOC(CH2)2oCO- and HOOC(CH2)22CO-. 

In a further preferred embodiment, the present invention relates to a natriuretic derivative having 
a lipophilic substituent which is a group of the formula CH3(CH2)p((CH2)qCOOIQCHNH- 
CO(CH2)2CO-, wherein p and q are integers and p+q is an integ^ of from 8 to 40, preferably 
20 from 12 to 35. 

In a further preferred embodiment, the preset inv^itim relates to a natriuretic derivative having 
a lip(q)hilic substituent which is a group of the formula Ca^iCU^JCO- 
NHCH(COOH)(CH2)2CO-, wherein r is an integer of fiom 10 to 24. 

25 

In a further preferred embodimait, the present invention rdates to a natriurrtic derivative having 
a lipophilic substituent which is a group of the formula Ca^iCH^JCO 
NHCH((CH2)2COOH)CO, wherein s is an integer of from 8 to 24. 

30 In a further preferred embodiment, the present invention relates to a natriuretic derivative having 
a lipophilic substituent which is a group of the formula COOH(CH2XCO wherein t is an integCT 
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ofiTom8to24. 

In a fijrther preferred embodimrat, the presait invention relates to a natriun^c derivative having 
a lipophilic substituent which is a group of the formula -NHCH(COOH)(CH2)4NH- 
5 CO(CH2)„CH3, whCTdn u is an int^o* of firom 8 to 18. 

In a fiirthCT preferred embodiment, the present invention relates to a natriuretic draivative having 
a lipophilic substitufait which is a group of the formula -NHCH(COOH)(CH2)4NH- 
COCH((CH2)2COOH)NH-CO(CH2)wCH3, wherein w is an integer of from 10 to 16. 

10 

In a further preferred embodimait, the present invmtion relates to a natriuretic derivative having 
a lipophilic substituent which is a group of the formula -NHCH(COOH)(CH2)4NH- 
CO(CH2)2CH(COOH)NH-CO(CH2),CH3, wheredn x is an int^ex of from 10 to 16. 

15 In a further prefOTed embodiment, the present inv^tion relates to a natriuretic d^vative having 
a lipophilic substituent which is a group of the formula -NHCH(COOH)(CH2)4NH- 
CO(CH2)2CH(COOH)NHCO(CH2)yCH3, wherein y is zero or an integer of from 1 to 22. 
In a further preferred embodim^t, the present invention relates to a natriuretic derivative which 
has one lipophilic substituent. 

20 

In a further preferred embodiment, the present invention rdates to a natriuretic derivative whidi 
has two lipophilic substituoits. 

In a further preferred embodiment, the presoit invention relates to a natriuretic derivative in 
25 which the C-terminal amino acid residue is present in the form of (he amide. 

In a further preferred embodiment, the presait invention relates to a natriuretic derivative having 
a lipophilic substituent which can be negatively charged. 

30 In a further preferred embodiment, the present invention relates to the use of a natriuretic 
derivative, wherein the parent polypeptide is selected from the group comprising ANP- (1-28) or 
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an analogue or a iragment thereof. 

In a fiirthCT preferred embodiment, the present invention relates to the use of an AMP derivative, 
selected from the group comprising ANP-P-28), ANP-(3-28), ANP-(4-28), ANP-(5-28) and 
s ANP-(6-28) and an analogue di»wf. 

In a fiirthCT prefenred embodiment, the present inv^tion relates to the use of an ANP derivative, 
selected from the group comprising ANP-(l-28)-Pro^-aniide and an analogue thereof. 

10 In a ftirther prefenred embodiment, the present invention relates to the use of an ANP derivative, 
whearein the designation analogue comprises derivatives wherein 1-15, preferably 1-10 amino 
add residues have been exchanged with any a-amino acid residue, in particular lys. 

In a further preferred embodiment, the present inv«ition rdates to the use of a natriuretic 
15 derivative, wherein tiie parent polypeptide is selected from tiie group comprising BNP- (1-32) or 
an analogue or a fragment th^wf. 

In a fiirther preferred embodim^t, the present invoition relates to the use of a BNP derivative, 
selected from the group comprising Bl«P-(2-32), BNP-(3-32), BNP-(4-32), BNP-(5-32) , BNP- 
20 (6-32),BNP-(7-32),BNP-(8-32)andBNP-(9«-32)andanana^^^ 

In a further preferred embodiment, the present invaition relates to tiie use of a BNP derivative, 
wherein tiie designation analogue comprises derivatives wherein 1-15, preferably 1-10 amino 
add residues have been exdianged with any a-amino add residue, in particular lys. 

25 

In a further preferred embodiment, tfie present invention relates to the use of a pharmaceutical 
composition comprising a natriuretic derivative and a pharmaceutically acceptable vdiicle or 
carrier as described in International Patent Application WO90/01940 (Sdos Nova Inc.) and in 
European Patent Application EP 269299 (Novo Nordisk A/S). 

30 

In a further preferred embodiment, the present invention relates to the use of a natriuretic 
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d^vadve for the preparation of a medicament with protracted effect. 

In a fiirther preferred embodiment, the presait invaition relates to the use of a natriuretic 
derivative for the preparation of a medicament with protracted effect for the treatment of 
5 hypertension. 

In a ftirther preferred embodiment, the preset invention relates to the use of a natriuretic 
derivative for the prqjaration of a medicamait with protracted effect for the treatment of 
congestive heart failure. 

10 

In a further preferred embodiment, the present invaition rdates to the use of a natriuretic 
derivative according to for the preparation of a medicament with protracted effect for the 
treatment of diseases in the r^al function. 

15 In a further preferred embodiment, the present mvention relates to the use of a natriuretic for the 
preparation of a medicament with protracted effect for the treatment of oedema. 

In a further preferred embodiment, the present invorition relates to the use of a natriuretic 
derivative for the preparation of a niedicam^t with protracted effect for the treatment of hq)atic 
20 dnhosis. 


DETAILED DESCRIPTION OF THE INVENTION 

25 

To obtain a satisfactory protracted profile of action of the natriuretic derivative the lipophilic 
substituent attached to the natriuretic moiety preferably comprises 4-40 carbon atoms, in 
particular 8-25 carbon atoms. The lipophilic substituent may be attached to an amino group of 
the natriuretic moiety by means of a carboxyl group of the lipophilic substituent which forms an 
30 amide bond with an amino group of the amino acid to which it is attadied. Conversely, the 
lipophilic substituent may be attached to said amino add in such a way that an amino group of 
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the lipq)hilic substituent forms an amide bond with a carboxyl group of the amino add. As an 
alternative, the lipophUilic substituent may be linked to the natriuretic moiety via an ester bond. 
Formally^ the est^ can be formed either by reaction between a caiboxyl group of the natriuretic 
moiety and a hydroxyl group of the substituent-to-be or by reaction b^een a hydroxyl group of 
5 the natriuretic moiety and a carboxyl group of the substituenHo-be. As a fiirtfier alternative, the 
lipophilic substituent can be an alkyi group which is introduced into a primary amino group of 
the natriuretic moiety. 

In one preferred embodiment of the invention, tiie lipophilic substituent is attached to the 
10 natriuretic moiety by means of a spaca* in such a way that a carboxyl group of tiie qjacer forms 
an amide bond with an amino group of the natriuretic moi^. Examples of suitable ^cers are 
succinic acid, Lys, Glu or Asp, or a dipeptide such as Gly-Lys. When tiie spacer is succinic 
add, one carboxyl group thereof may form an amide bond with an amino group of the amino 
add, and die other caiboxyl group tiiereof may form an amide bond wifli an amino group of the 
15 lipophilic substituent. When the spacer is Lys, Glu or Asp, the carboxyl group thereof may form 
an amide bond with an amino group of tiie amino acid, and the amino group thereof may form 
an anude bond witii a carboxyl group of die lipophilic substituoit. When Lys is used as the 
spacer, a further spacer may in some instances be inserted betwerai the e-amino group of Lys 
and die lipophilic substituait. In one preferred embodiment, such a further spacer is succinic 
20 add which forms an amide bond with the B-amino gxoup of Lys and with an amino group 
present in die lipophilic substituent. In anotiier preferred mbodimoit such a further ^acer is 
Glu or Asp which forms an amide bond with die e-amino group of Lys and anotiier amide bond 
witii a carboxyl group present in the lipophilic substituent, fliat is, tfie lipojAilic substituait is a 
N®-acylated lysine residue. 

25 

In anodier preferred ^bodiment of the present invaition, the lipophilic substituent has a group 
which can be negatively charged. One preferred group which can be negatively charged is a 
carboxylic add groiip. 

30 The parent polypeptide can be produced by a metiiod whidi comprises culturing a host cell 
containing a DNA sequence encoding the polypeptide and capable of expressing tiie polypeptide 
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in a suitable nutrient medium under conditions permitting the expression of the polypq)tide, 
after which the resulting polypeptide is recovered ftom the culture. 

The medium used to culture the cells may be any conventional medium suitable for growing the 
5 host cells, such as minimal or complex media containing appropriate supplements. Suitable 
media are available from commercial suppliers or nnay be prepared according to published 
recipes {e.g. in catalogues of the American Type Culture Collection). The polypeptide produced 
by the cells may then be recovered from the culture medium by conventional procedures 
including separating the host cells from the medium by caitriftigation or filtration, precipitating 
10 the proteinaceous components of the supernatant or filtrate by means of a salt, e.g. ammonium 
sulphate, purification by a variety of chromatographic procedures, e.g. ion exchange 
chromatography, gelfiltration chromatography, affinity chromatography, or the like, dependent 
on die type of polypeptide in question. 

15 The DNA sequaice encoding tiie parent polypeptide may suitably be of genomic or cDNA 
origin, for instance obtained by preparing a genomic or cDNA library and screening for DNA 
sequences coding for all or part of flie polypeptide by hybridization using syntfietic 
oligonucleotide probes in accordance with standard techniques (see, for example, Sambrook, J, 
Fritsch, EF and Maniatis, T, Molecular Cloning: A Laboratory Mamud, Cold Spring Harbor 

20 Laboratory Press, New York, 1989). The DNA sequence aicoding tiie polypq)tide may also be 
prq)ared synthetically by established standard metiiods, e.g. the phosphoamidite method 
described by Beaucage and Canithers, Tetrahedron Letters 22 (1981), 1859 - 1869, or tiie 
method described by Matthes et al,, EMBO Journal 3 (1984), 801 - 805. The DNA sequence 
may also be prepared by polymerase chain reaction using specific primers, for instance as 

25 described in US 4,683,202 or Saiki et al. , Science 239 (1988), 487 - 491 . 

The DNA sequence may be inserted into any vector which may convenienfly be subjected to 
recombinant DNA procedures, and the choice of vector will often depoid on the host cell into 
whidi it is to be introduced. Thus, the vector may be an autonomously rq>licating vector, i.e. a 
30 vector which exists as an extrachromosomal entity, the replication of which is indq>arident of 
chromosomal rqjlication, e.g. a plasmid. Altamatively, die vector may be one which, when 
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introduced into a host cell, is integrated into the host cdl genome and replicated together with 
the chroniosonie(s) into which it has be^ integrated. 

The vector is preferably an expression vector in which the DNA sequence encoding the 
5 polypeptide is operably linked to additicmal segments required for transcription of the DNA, 
such as a promoter. The promoter may be any DNA sequence which shows tcanscriptional 
activity in the host cell of choice and may be derived from genes encoding proteins eitha- 
homologous or heterologous to the host cell. Examples of suitable promoters for directing the 
transcription of the DNA encoding the polypq^tide of the invention in a variety of host ceDs are 
10 well known in the art, cf . for instance Sambrook er a/. . , supra. 

The DNA sequence encoding the polypq[>tide may also, if necessary, be operably connected to a 
suitable tmninator, polyadenylation signals, transcriptimal enhancer sequences, and 
translational enhancer sequences. The recombinant vector of the invention may further comprise 
15 a DNA sequoioe oiabling the vector to replicate in the host cell in questiOT. 

The vector may also comprise a selectable marker, e.g, a gene the product of which 
complonents a defect in the host cell or cme which confers resistance to a drug, e.g. ampidllin, 
kanamycin, tetracyclin, chloramphenicol, neomycin, hygromydn or methotrexate. 

20 

To direct a parmt polyp^tide of the present invention into the secretory pathway of the host 
cells, a secretory signal sequence (also known as a leader sequoice, prepro sequoice or pre 
sequence) may be provided in the recombinant vector. The secretory signal sequace is joined to 
the DNA sequaice encoding the polypeptide in the correct reading frame. Secretory signal 
25 sequences are commonly positioned 5* to the DNA sequence encoding tiie polypeptide. The 
secretory signal sequwice may be that normally associated with the polypeptide or may be from 
a gene oicoding anotiier secreted protein. 

The procedures used to ligate the DNA sequences coding for tfie presait polypeptide, tiie 
30 promoter and optic»iaIly the terminator and/or secretory signal ^uence, respectively, and to 
insert them into suitable vectors containing the information necessary for replication, are well 
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known to persms skilled in the art (cf., for instance, Sambnx)k er a/.. , siq>ra). 

The host cdl into which the DNA sequence or the recombinant vector is introduced may be any 
cell which is c^wble of producmg the present polypq>tide and includes bacteria, yeast, fiingi and 
5 higher eukaryptic cells. Examples of suitable host cells well known and used in the art are, 
widiout limitation, K coli, Saccharomyces cerevisiae, or mammalian BHK or CHO cell lines. 

The nautriuretic derivatives can be produced according to the procedures described in the 
international patent application WO 96/29342. 

10 

Compounds which can be useful as natriuretic moieties according to the present invention are 
desCTibed in International Patent Application No. WO 9001940 (Sdos Nova Inc.) which relates 
to ANP analogs which block ANP clearance and are used to treat hypertaision, heart disease, 
renal failure and oed^na. 

15 

Further natriuretic analogues are described in Euoiopean Patent Application EP 269299 (Novo 
Nonlisk A/S) which relates to derivatives of ANP wh^^ at least two of Uie amino add 
residues in ring structure (Positions 7-23) are exchanged with other amino add residues and/or 
which in the C-terminal end (Position 28) are elongated with Pro, Trp, Phe or N-MePhe or a 
20 polypq>tide moiety having one of the last mentioned four amino acid residues in the N-terminal 
end, have improved pharmacological properties. 

Phamiaceutical compositioiis 

25 Pharmaceutical compositions containing a polypeptide derivative according to the present 
invention may be administj^ parenterally to patients in need of such a treatmoit. Parenteral 
administration may be performed by subcutaneous, intramuscular or intravoious injection by 
means of a syringe, optionally a pen-like syringe. Alternatively, par^itml administration can be 
performed by means of an infusion pump. A further option is a composition whidi may be a 

30 powder or a liquid for the administration of the polypq)tide derivative in the form of a nasal or 
puhnonal ^ray. As a still further option, the polypeptide derivatives of the invention can also be 
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administered transd^mally, e.g. finom a patch, cxptibnany a iohtpphoretic patch. 

Phannaceutical composttions containing a polypq)tide derivative of the present invention niay bt 
piq)ared by conventimal techniques, e.g. as described in Remington's Pharmaceutical Sciences. 
5 1985. 

Tlius, the injectable compositions of the polypq)tide derivative of the invMtion can be prepared 
uang the conventional tediniques of the pharmaceutical industry which involves dissolving and 
mixing the ingredients as appropriate to give tiie desiied ^d product. 

10 

Thus, according to one procedure, the polypeptide derivative is dissolved in an amount of water 
which is somewhat less than Uie final volume of the composition to be prepared. An isotonic 
agent, a preservative and a buffer is added as required and tiie pH value of flie solution is 
adjusted - if necessary - using an add, e.g. hydrochloric acid, or a base, e.g. aqueous sodium 
15 hydroxide as needed. Finally, the volume of tiie solution is adjusted witii water to give flie 
desired concentration of tiie ingredients. 

Examples of isotonic agents are sodium chloride, mannitol and glycerol. 

20 Examples of preservatives are phenol, m-cresol, metfiyl p-hydroxybenzoate and benzyl alcohol. 

Examples of suitable buffers are sodium acetate and sodium phosphate. 

A composition for nasal administration of certain polypeptides may, for example, be prepared as 
25 described in European Patent No. 272097 (to Novo Nordisk A/S) or in WO 93/18785. 

According to some embodiments of the present invaition, ttie natriuretic derivative is provided 
in Oie form of an injectable solution. In such embodiments, Oie solutions preferably contain not 
less tfian about 2 mg/ml, preferably not less tiian about 5 mg/ml, more preferred not less tfian 
30 about 10 mg/ml of tiie natriureticl derivative and, preferably, not more tiian about 100 mg/ml 
of tiie natriureticl derivative. 
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Tlie polypeptide derivatives of this invention can be used in the treatment of various diseases. 
The particular polypeptide derivative to be used and the optimal dose level for any patioit will 
dq)end on the disease to be treated and on a variety of fiictors including the efBcacy of the 
5 specific peptide derivative employed, the age, body weight, physical activity, and diet of the 
patient, on a possible combination with oth^ drugs, and on the severity of the case. It is 
recommoided that the dosage of the polypq>tide dmvative of this mvention be determined for 
each individual pati^t by those skilled in the art in a similar way as for known par^t 
polypeptides. 

10 

In particular, it is envisaged that the derivatized natriuretic derivative will be useful for the 
■ preparation of a medicament witii protracted action/effect for the treatment of renal diseases 
and/or for the treatment of hypertension and/or for the treatment of congestive heart failure. 

15 The present invention is further illustrated by the following examples which, however, are not to 
be construed as limiting the scope of protection. The features disclosed in the forgoing 
description and in the following examples may, both sqnrately and in any combination thereof, 
be material for realizing the invention in diverse forms thereof. 
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CLAIMS 

5 1. A natriui^c derivative comprising a lipophilic subsdtuent attached to any one amino add 
re^due. 

2. A natriuretic dmvative according to claim 1, wh^in the lipophilic substituait comprises 
from 4 to 40 carbon atoms, more preferred irom 8 to 25. 

10 

3. A natriuretic derivative according to claim 1, wherdn said lipophilic substituent is attached to 
said amino add in such a way that a caiboxyl group of the lipophilic substituent forms an 
amide bond with an amino group of the amino add. 

15 4. A natriuretic derivative according to claim 1, wherein said lipophilic substituait is attached 
to said amino add in such a way that an amino group of the lipophilic substituent forms an 
amide bond with a caiboxyl group of the amino add. 

5. A natriuretic derivative according to claim 1, wherein the lipophilic substituent is attached to 
20 the parent polypeptide by means of a spacer. 

6. A natriuretic derivative according to claim 5, wherein the spacer is an unbranched alkane 
a^oKlicaifooxylic add group having firom 1 to 7 methylene groups^ preferably two methylaie 
groups which form a bridge between an amino group of the parent polypq>tide and an amino 

25 group of the lipophilic substituent. 

7. A natriuretic derivative according to claim 5, wherein the spacer is an amino add residue 
except Cys, or a dipeptide such as Gly-Lys. 


30 8. A natriuretic derivative according to claim 7, wherein a carboxyl group of the parent 
polypeptide forms an amide bond with an amino group of Lys or a dipeptide containing a Lys 
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residue, and the other amino groiq> of the Lys or a dipeptide containing a Lys readue forms 
an amide bond with a carboxyl group of the lipophilic substituent. 

9. A natriuretic dmvative according to claim 7, v/hemn an amino group of the paroit 
5 polypqitide forms an amide bond with a caiboxylic group of the amino add or dipqitide 
spacer, and an amino group of the amino acid or dtpq)tide spacer forms an amide bond with 
a carboxyl group of the lipophilic substitu^t. 

10;a natriuretic derivative according to claim 7, wheran a carboxyl group of the parrat 
10 polypeptide forms an amide bond with an amino group of the amino add or dipq>tide spacer, 
and the carboxyl group of the amino add or dipeptide spacer forms an amide bond with an 
amino group of the lipophilic substituent. 

ILA natriuretic derivative according to claim 7, wherein a caiboxyl group of the parait 
15 polypeptide forms an amide bond with an amino group of Asp or Glu, or a &pep6de 
containing an Asp or Glu residue, and a carboxyl group of the spacer forms an amide bond 
with an amino group of the lipophilic substituent. 

12. A natriuretic derivative according to any of claims 1-4, wherdn the lipophilic substituent 
20 comprises a partially or completely hydrogoiated cyclopentahophOTathrKie skeleton. 

13. A natriuretic dmvative according to any of claims 1-4, wherdn the lipophilic substituent is 
an straight-chain or branched allsyl groiq>. 

25 14.A natriuretic derivative according to any of claims 1-5, 8 and 9 wherein the lipophilic 
substituent is the acyl group of a straight-chain or brandied fetty add. 

IS.A natriuretic daivative according to claim 14 wherein the acyl group is selected from the 
group comprising CSl^iCH^JZO-, wherdn n is 4 to 38, preferably CKyiCR^^CO, 
30 CH3(GH2)8CO, CHjCOyjoCO-, CH3(CH2)j2Ca, CH3(CH2),4CO-, Ca^iCH:di6C0-, 
CH5(CH2),jCO-, CH3(CH2)2oCO and CH3(CH2)22CO-. 
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16. A natriuretic derivative according to any of claims 1-5, 8 and 9 wheran the lipophiBc 
substituent is an acyl group of a straight-chain or biandied alkane a,o>-idicaiboxylic add. 

5 17. A natriuretic derivative according to daim 16 whonein the acyl group is selected firom the 
group cdmprising HOOC(CH2)inCO, whoidn ni is 4 to 38, preferably HOOC(CH2)i4CO-, 
HOOC(CH2),5CO-, HOOC(CH2),8CO, HOOC(CH2)2oCO- and HOOC(CH2)22CO-. 

18. A natriuretic derivative according to any of claims 1-5, 8 and 9, wherdn the lipophilic 
10 substituent is a group of the formula CH^(CH^/iCH^^C001I)CHm 

wherein p and q are integers and p+q is an int^er of firom 8 to 40, preferably from 12 to 
35. 

19. A natriuretic derivative according to any of claims 1-5, 8 and 9, wherdn the lipophlic 
15 substituent is a group of the formula CH3(CH2),CO-NHCH(CCK)H)(aij)2CO-, wherdn r is 

an integer of from 10 to 24. 

20. A natriuretic derivative according to any of claims 1-5, 8 and 9, wh^tin the lipophilic 
substituent is a group of the formula CH3(CH^,CO->IHCH((CH2)2COOH)C(>, wherein s is 

20 an integer of from 8 to 24. 

21. A natriur^c derivative according to any of claims 1-5, 8 and 9, wherein the lipophilic 
substituent is a group of the formula C001l(Ca^CO whorein t is an int^ar of from 8 to 
24. 

22. A natriuretic derivative according to any of claims 1-5, 8 and 9, wherein the lipophilic 
substituent is a group of the formula -NHai(CCK)H)(CH2)4NH-CO(CH2)„CH3, wherdn u is 
an integer of from 8 to 18. 

30 23.A natriuretic derivative according to any of claims 1-5, 8 and 9, wherdn the lqx)philic 
substituent is a group of the formula -NHCT(GOOH)(CH2)4NH-COCH((CH2)2COOH)NH- 
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CQCCKy^CHj, wheiein w is an int^er of fiom 10 to 16. 

24,A natriuietic derivative accoiding to any of claims 1-5, 8 and 9, wherein the lipophilic 
substituent is a gioup of the formula -l«iai(COOH)(Ciy4NH-CCKCH2)2CM(CCK)H)NH- 
5 CO(CH2),CH3, wherein x is an int^r of from 10 to 16. 

25»A natriuretic derivative accoiding to any of claims 1-5, 8 and 9, wha:dn the lipophilic 
substituent is a group of the formula -NHCH(COOH)(CH2)4NH- 
CO(CH2)2CH(COOH)NHCO(CH2)yCI^, wherein y is zero or an integer of ftom 1 to 22. 

10 

26. A natriuretic derivative according to any of the preceding claims which has one lipoiAilic 
substitu^t. 

27. A natriuretic derivative according to any one of claims 1-25 which has two lipophilic 
15 substituents. 

28. A natriuretic derivative according to any of claims 1-27, wherein tiie parent polypeptide is 
selected from the group conq)rising ANP-(l-28) or an analogue or a fragment Hkexeot 

20 29.An ANP derivative according to claim 28, selected from flie group comprising ANP-(2-28), 
ANP-(3-28), ANP-(4-28), ANP-(5-28) and ANP-(6-28) and an analogue thereof. 

30. A11 ANP derivative according to claim 1-27, selected fiom the group comprising ANP-(1- 
28)-Pro^-amide and an analogue tiieieof . 

25 

31. An ANP derivative according to any of the claims 28-30 wherdn 1-15, preferably 1-10 
amino add residues have been exchanged with any a-amino add residue, in particular lys. 

32. A natriuretic derivative according to any of claims 1-27, wherein tiie parent polypeptide is 
30 selected from the group comprising BNP-(l-32) or an analogue or a fragment thereof. 
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33.A BNP derivative according to claim 32, selected fiom the group comprising BNP-(2-32), 
BNP-(3-32), BNP-(4-32), BNPK5-32) , BNP-(6-32), BNP-(7.32), BNP-(8.32) and BNP.(9- 
32) and an analogue thereof. 

5 34.A BNP derivative according to any of the claims 32-33 wherein M5, preferably MO amino 
add residues have been exchanged with any a-anrino add residue, in particular lys. 

35. A pharmaceutical composition comprising a natriuretic derivative according to any of the 
preceding claims and a pharmaceutically acceptable vdiicle or carrier. 

10 

36. Use of a natriuretic derivative according to any of the preceding claims for the preparation of 
a medicament with protracted effect. 

37. Use of a natriuretic drnvative according to any of claims 28-34 for the preparation of a 
15 medicament with protracted effect for the treatmoit of hypertension. 

38. Use of a natriuretic derivative according to any of claims 28-34 for the prq)aration of a 
medicament with protracted effect for tiie treatmoit of congestive heart failure. 

20 39.Use of a natriur^c derivative according to any of claims 28-34 for tiie preparation of a 
medicament with protracted effect for tiie treatmoit of diseases in the xensi function. 

40. Use of a natriuretic derivative according to any of claims 28-34 for the preparation of a 
medicament with protracted effect for the treatm^t of oedema. 

25 

41. Use of a natriuretic derivative according to any of claims 28-34 for tiie preparation of a 
medicament with protracted effect for the treatment of hepaAc drriiosis. 
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